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***SUBSTITUTE SPECIFICATION*** 
A DEVICE FOR DETECTING THE PRESENCE OF A CHEMICAL CONTAMINANT 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims benefit of International Application No. 
PCT/GB00/00959, filed March 15, 2000, and published under PCT Article 21(2) in 
English, and claims priority of Great Britain Application No. 9906014.7, filed on 
March 16, 1999. The aforementioned applications are herein incorporated by 
reference in their entirety. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a device such as an indicator, switch or 
actuator for detecting the presence of a chemical contaminant. Such a detector is 
used, for example, in filling stations and chemical plants to detect the presence of 
unwanted chemicals. 

Description of the Related Art 

[0003] Chemical detection devices are frequently electronic and therefore have to 
be designed to be intrinsically safe making them prohibitively expensive for many 
applications and are dependent on the reliability of the power supply. Further, 
recent surveys in filling stations have shown that many of these devices have been 
physically disabled or no longer function for other reasons. 

SUMMARY OF THE INVENTION 

[0004] The present invention aims to provide a low cost, disposable device which 
does not require electricity. 

[0005] According to a first aspect of the present invention there is provided a 
device for detecting the presence of a chemical contaminant, the device comprising 
an indicator element which is held in a first position by means of a failure element 
which is held in tension, the failure element being made of a material which fails in 
the presence of the chemical to be detected, thereby releasing the indicator element 
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from its first position and allowing it to move into a second position in order to 
provide an indication of the presence of the contaminant. 

[0006] According to a second aspect of the present invention, which may be 
independent of, or used in conjunction with the first aspect of the invention, there is 
provided a device for detecting the presence of a chemical contaminant, the device 
comprising a resilient indicator element which is held in a first position and is 
anchored in the first position by means of a failure element, the failure element being 
made of a material which fails in the presence of the chemical to be detected, 
thereby releasing the indicator element from its first position and allowing it to move 
into a second position in order to provide an indication of the presence of the 
contaminant; wherein the failure element is elongate in the sense that it is larger in 
the direction in which the indicator element moves on failure of the failure element 
than it is in any other dimension. 

[0007] The device is based on simple chemistry and therefore cannot fail to work 
upon contact with the chemical to be detected. The device can be made very simple 
in construction allowing it to be produced very cheaply. 

[0008] At present, when monitoring wells, it is necessary to take a sample from 
every well to determine whether or not contamination has occurred. With the 
present invention it would only be necessary to take samples from wells where the 
element has failed. 

[0009] With the first aspect of the invention, as the failure element is held in 
tension, a failure, no matter how small, anywhere along the failure element, will 
cause the device to indicate the presence of a contaminant. 

[0010] With the second aspect of the invention, as the failure element is elongate 
(for example, the length of the failure element in the direction in which the indicator 
element moves on failure is at least 3 times, preferably at least 10 times, more 
preferably at least 20 times, and most preferably at least 50 times its size in any 
other dimension), it can be extended across a zone in which chemical contaminant 
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is to be detected, thereby providing a cost effective way of detection beyond a single 
location. 

[0011] The indicator element may be held in the first position by a biasing force, 
the biasing force acting to move the indicator element to the second position upon 
failure of the failure element. Alternatively, the indicator element is held in the first 
position by a biasing force and wherein a further force, which is strong enough to 
override the biasing force is arranged to act on the indicator element to move it to 
the second position upon failure of the failure element. 

[0012] In its simplest form the indicator element is a spring which is fixed to the 
failure element, the spring being under compression, such that the failure element is 
under tension. The failure element is preferably a tubular member. In order to 
provide a further degree of monitoring of the condition of the failure element, the 
tubular member is preferably sealed, the inside of the tubular member is maintained 
at a pressure other than atmospheric, and means are provided to monitor this 
pressure to determine the integrity of the tubular member. In order to operate a 
valve, a cable can pass through the tubular member and be fixed to one end of the 
spring such that, on failure of the failure element the cable is pulled through the 
tubular member to operate the valve. The spring is preferably attached to the failure 
element by a respective washer at each end of the spring, each washer being 
anchored to the failure element so as to be capable of movement in only one 
direction along the failure element. This allows the indicator element to be fastened 
in place with the necessary preload by pushing each washer along the failure 
element. The washer will then be held in place as the spring will tend to urge it in 
the direction in which it cannot move. 

[0013] In order to assist with an assessment of the full extent of a chemical 
contaminant, the failure element is preferably made of a material which changes its 
appearance in the presence of the contaminant. 

[0014] Preferably, the failure element is a tubular element and the indicator 
element is within the tubular element and is fixed at one end to the failure element, 
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while its other end projects beyond the other end of the failure element and is biased 
away from the other end of the failure element. 

[0015] The further force may be any type of force, such as a magnetic force. 
However, preferably, the failure element and indicator element are arranged to be 
supported vertically, wherein the further force is gravity. 

[0016] In an alternative arrangement the indicator element comprises a core 
surrounded by a sleeve, the sleeve being biased away from the core, wherein the 
failure element holds the sleeve in a position in which it surrounds the core, 
whereby, when the failure element fails, the sleeve is released and moved away 
from the core providing a visual indication of the presence of the contaminant. 
Preferably, the outer surface of the sleeve is a different color from the outer surface 
of the core, thereby improving the visual indication of the presence of a contaminant. 

[0017] In addition to the provision of visual indication, the device can also be 
arranged to operate some failsafe mechanism to prevent further contamination, such 
as by automatically closing a valve. 

[0018] In its simplest form, the failure element is made of a single material which 
fails in the presence of a single contaminant. However, more complex devices are 
envisaged where the failure element comprises a number of different materials 
arranged in series and/or in parallel. With different materials arranged in series, the 
device will operate when any one of a number of contaminants to which a single 
material is responsive, is present. A parallel arrangement, on the other hand, will 
only fail when contaminants to which all of the materials are responsive are present. 
With a combination of series and parallel materials, a device can be tailored to 
detect a sophisticated selection of contaminants. 

[0019] In order to detect the presence of a contaminant, several of the devices 
described above are arranged over the area, preferably in parallel. This allows a 
map of the location and extent of a contaminant to be created. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Examples of devices constructed in accordance with the present invention 
will not be described with reference to the accompanying drawings, in which: 

[0021] Fig. 1 is a schematic cross-section of a first example; 

[0022] Fig. 2 is a cross-section of a second example; 

[0023] Fig. 3 is a cross-section of a ground water monitoring well having a device 
according to the present invention; 

[0024] Fig. 4 shows a device according to the present invention positioned under 
a tank in order to monitor leakage from the tank; 

[0025] Fig. 4A is a detail of the part ringed as 4A in Fig. 4; and 

[0026] Fig. 5 is a schematic plan view showing the operation of Fig. 4 to 
determine the full extent of contaminant leakage. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0027] The device shown in Fig. 1 comprises a tubular member 1 of high-density 
polystyrene. Attached to the tubular member 1 is a spring 2 which is held in 
compression by a pair of starlock washers 3 which anchor it to the tubular member 
1. In the presence of a chemical contaminant, in this case any petroleum product, 
the tubular member 1 will fail and the spring 2 extends. The extension of the spring 
can be used to trigger a mechanical signal or alarm, or can close valves. A cable, 
such as a bowden cable, may extend through the tubular element and be fixed to 
one end of the starlock washers. On failure of the tubular member, the cable will be 
pulled through the tubular element allowing operation of a valve. The failure made 
may be shearing, stretching or bending of the tubular member, but is more likely to 
be slippage of a starlock washer when the surface of the tubular member has been 
degraded by the contaminant. 
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[0028] A second example is shown in Fig. 2. In this case, the device is built 
around a central rod 4 on which are threaded three failure elements 5 of expanded 
polystyrene, and a resilient indicator element 6. The failure elements 5 and resilient 
indicator element 6 are held in place by a pair of starlock washers 7. The resilient 
indicator element 6 comprises a sleeve 8 surrounding a core 9. The sleeve 8 and 
core 9 are biased away from one another by compression spring 10. When any one 
of the failure elements 5 fails in the presence of a chemical contaminant, the 
compression of spring 10 forces the sleeve 8 and core 9 axially away from one 
another, so that the outer surface of the core 9 is uncovered providing a visual 
indication that failure has occurred. 

[0029] A third example is shown in Fig. 3. This shows a device used in a ground 
water monitoring well which is buried below ground level 1 1 . The well comprises a 
slotted or perforated well casing 12 closed at its top end by a well monitoring cap 13. 
In this case, the failure element 14 is a tubular member which is suspended from the 
cap 13 and fixed at its bottom end to a weight 15. The indicator element comprises 
an elongate rod 16 extending within the failure element 14 and attached at its lower 
end to the weight 15, and a spring 17 mounted in the cap 13 and acting to bias the 
rod 16 upwardly. 

[0030] The lower part of the well is filled with ground water 18. If a chemical 
contaminant 19 is present floating on the ground water 18, this will react chemically 
with the failure member 14 causing it to fail. At this time, the full mass of the weight 
15 is held by the rod 16 which will be pulled downwardly under gravity compressing 
spring 17 and providing a visual indication at the well cap of the presence of the 
contaminant. 

[0031] When monitoring a well, the device could be several metres long, so that 
no matter at what level the hydrocarbon contaminant existed, the element would fail. 

[0032] A fourth example is shown in Figs. 4, 4A and 5. This example is designed 
to detect leakage from a tank 20. A plurality of elongate devices are buried in the 
ground 21 beneath the tank 20. Fig. 4 shows one such indicator, and the 
arrangement of all of the indicators is shown in plan in Fig. 5. The device comprises 
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a perforated tube 22 containing elongate failure element 23 which projects from one 
end of the perforated tube 22 and is fastened at the other end of the tube 22. A 
spring 24 providing the indicator element is provided to bias a starlock washer 25 
attached to the end of the failure element 23 away from a washer 26 at the end of 
the perforated tube 22 hence holding the failure element in tension. 

[0033] When a chemical contaminant 27 leaks from the tank 20, it will enter the 
perforated tubes 22 immediately below the leak and will cause certain failure 
elements 23 to fail. Once a failure element 23 fails at any location, the spring 24 
which is held in compression, will push the starlock washer 25 away from the end of 
the tube 22 thereby providing a visual indication of the presence of a contaminant. 
Once a contaminant is detected, all of the failure elements 23 can be pulled out and 
inspected. If they are made of a material which changes its appearance or is 
entirely obliterated in the presence of the contaminant, it is possible to build up a 
map showing the location and extent of the contaminant 27 as shown in Fig. 5. 

[0034] While the foregoing is directed to embodiments of the present invention, 
other and further embodiments of the invention may be devised without departing 
from the basic scope thereof, and the scope thereof is determined by the claims that 
follow. 
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